L'absorption optique de 1 'antimoniure d'iridium de type n ou p, plastiquement déformé, a été mesurée à T = 90K. On a étudié les dislocations 60° introduites par compression uniaxiale, et les dislocations vis introduites par torsion. Dans les deux cas, on observe un décalage de l'absorption interbandes vers des énergies plus faibles. Ce décalage dépend d'une part du taux de déformation, et donc de la densité de dislocations, d'autre part du type et de la densité des porteurs libres dans le matériau avant déformation. Ces résultats sont interprétés en supposant que les transitions optiques partent du niveau effectif des dislocations vers les bandes de valence ou de conduction. Un calcul autocohérent du niveau effectif de la dislocation, qui dépend de son taux d'occupation, montre un accord quantitatif avec les valeurs expérimentales.
i -INTRODUCTION
The effect of dislocations on the electrical properties of semi-conductors has been studied theoretically for a long tine [1 to 5] . In this last article I 5], the occupation statistics of dislocation deep levels is calculated for both 60° and screw dislocations, and leads to an apparent dislocation level, which position depends on its filling rate. It was then interesting to test experimentally these assumptions, but this was bound to the possibility of introducing selectively each type of dislocations. Some recent works [6] [7] show that deformation by uniaxial compression generates greater amount of 60° dislocations than screw ones, which effects can then be neglected. On the contrary, torsion is known to insert screw dislocations [8J.
In the first part of this work, the experimental procedure is described. The following one presents measurements of optical absorption obtained on weakly doped InSb, at T = 90K. Finally, one compares the experimental results to the expected ones, following 15], and a rather good agreement is shown. Their i n i t i a l etch-pit d e n s i t y were very weak (less than 400 e.p/cmL f o r n-type, less than 100 e.p/cm2 f o r ptype). D e f o m t i o n h s k e n c a r r i e d o u t a t T = 500 K, either by t o r s i o n or u n i a x i a l conpression, Torsion, which has been used only on n-type InSb, is expected t o intrcduce only screw d i s l o c a t i o n s . Uniaxial ccmpression, when proceeded a s descriked in 191, generates both screw and 60° dislccat i o n s . But, when the deformatim is achieved long a f t e r the 1-r y i e l d p o i n t , which has always been t h e case f o r samples l i s t e d on table 1, t h e d e n s i t y of screw d i s l o c a t i o n s does n o t qrm too much, because of mutual a n n i h i l a t i o n [ 61. On the o t h e r hand, 60' d i s l o c a t i o n s do n o t recombine together, and c r o s s i n g t h e whole c r y s t a l is the only r e s t r i c t i o n t o increase n m r o u s l y t h e i r density. The eff e c t of 60' d i s l o c a t i o n s h a s been t h u s studied on samples defom-ed by u n i a x i a l ccmpression, neglecting the e f f e c t s o f screw sqmnts. Sanple o r i e n t a t i o n , prepar a t i o n and deformation techniques have been d e t a i l e d elsewfiere [6-8-91 . Samples f o r o p t i c a l absorption experiments have been then cbtained by c u t t i n g slices f r a n t h e s t r a i n e d samples, thinning and polishing daJn t o 0,2 -2 mn.
II -EXPERIMENTAL TECHNIQUE
b) i n f r a r e d spectrmeter Tke i n f r a r e d spectr-ter was c-sed of a g r a t e d mochrornator ( 5 t o 1 4~) and a Golay d e t e c t o r , both being plac'ed under vacuum. Due t o the presence of w i n d m (Ge and KRS5), which isolate t h e c r y o s t a t , j u s t near the sample, the eff e c t of multiple r e f l e c t i o n s has been taken i n t o account. This has been done, assuming that windaws do n o t a t t e n u a t e the beam i n the used s p e c t r a l range. The transmission c o e f f i c i e n t o f one couple of KRS5 and Ge windows has been experiment a l l y found to decrease from 28% (A = 5s) to 22% (A = 1 4~) . The absorption coeff i c i e n t a has been c a l c u l a t e d , u s b~ (11-I), a s s m i n q t h a t t h e r e f l e c t i v i t y R o f InSb is constant over t h e whole s p e c t r a l range. This does n o t l e a d t o large err o r s , because of the weak f r e e carrier d e n s i t y of t h e samples (see [ 
r).
where x is the sample t i c k n e s s , and T is the real transmission c c e f f i c i e n t , deduced f r a n t h e m a s u r e d one t a k i n g into account multiple r e f l e c t i o n s . Every strained sample shows a shift of the band edge to shorter photon enerqy. This shift exhibits large dependence on i) the strain rate, and thus the disiocation density, ii) the inpurity concentration. Table 1 lists the measured shifts be-en strained samples and the unstrained ones of the same type. b) intraband transitions (E < 0,19 eV) No effects are observed on n-type InSb. All samples s h w a wavelength independent absorption, nearly equal to 3 an-?, which is not affected by the presence of dislocations.
-m T s bkasurments have been c a r r i e d o u t a t T = 90K f o r the samples l i s t e d cn
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T=90K as a function of photon energy for n-type samples deformed by uniaxial compression ( fig.la),by torsion  (fig.lb) deformed by uniaxial compression (fig. Ic) 
l a -
On the contrary, experiments on p t y p e InSb exhibit a noticeable reduction of the intrabar.d absorption by dislocations. The photon energy dependence looks also to be n-cdified. I t must be pointed out that the most stronqly strained p t y p e samples do not show larne differences when ccmpared t o n-type samples. The numerical value of the constant intrabmd absorption ccefficie.ert should be taken into account very carefully, because of its fluctuations frmonesample t o another : for example, it has been found t o vary frcm 1 an-I to 7 m-1 for n-type In%.
I t is now well established that dislocations introduce one or mre deep levels i n the forbidden gap. In a recent paper [ 51, the occupation s t a t i s t i c s of these levels has been theoreticallv calculated. 60" dislocations have been symbolized by one single e n e r q level E, partiallv f i l l e d with the rate y when the dislocation is neutral. I t was shown that, when n charaes ( e l e c t r m or holes) are trapped on the dislocations, the associated neutral level is shifted to E*. m e expressions of n and E* are the follminc~ [51 : where D is dislocation density of Burgers vector b, and A G i s the generalized screening wavelength. Follawinq (51, calculations have been carried out for 60' dislccations.
F i m e s 2 and 3 show, respectivelv f o r n and p-type samples, plots of the apparent dislocation level E* versus the dislocation density Dl for different values of E (assuming y = 5/8). Photon absorption is then expected to occur from the dislocation level t o the conduction band (creatinq a free electron, case of ptype) or t o the valence band (creating a free hole, case of n-type) . Fitting the experimental p i n t s with the curves ( 2 ) and (31, t h i s allcws one t o adjust roughly the neutral dislocation level to 0,14 eV. The anphoteric character of the 60" dislocations is thus established, since e x p e r h n t s clearly s b w that dislocations trap either electrons or holes, dependinq on the n or ptyp of the material before deformation. It must be pointed out t h a t no noticeable effect occurs on the absorption when the dislocation densitv i s too wak, for a given density of free carriers of the material before deformation. W r i c a l calculations show that the r a t i o betwen the n m b r of s i t e s n,, on the dislocations (related t o D by n,, = 2D/b) and the &nsity of free carriers must be sufficient (about 40) to produce a visible s h i f t of the band edge.
This allows 2 great n w r of free carriers t o be trapped on the dislocations, without involvina a too larue s h i f t of the dislocation level, which would cost too much eneroy.
Another implication is that trappinq free carriers on the dislocations does not bring any other distortion to the band structure than the s h i f t £ran the neutral dislocation level. Qlly long-range perturbations, a s the piezoelectric e f f e t s due t o the strain field, can cause non vanishirig alteration of the E(k) distribution, which does not look to be the case of the electrostatic energy a s s a i a t e d t o trapped carriers along the dislocations.
v -CONCr'SICN The qualitative a q e e w n t bebeen the experhwntdresults and the expected ones, follcwina the calculations of [ 5 ] , allows t o s e t the 60D dislocations level near 0,14 eV, just above the middle of the band qap. The lack of experimental results does not permit, a t the nmwnt, t o study so far the case of screw dislocations.
Nevertheless, correlation with Hall effects o r conductivity r e s u l t s should give m r e indications on l e v e l s induced bv screw dislocations. 
